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IS0 MER ENRICHED CONJUGATED LINOLEIC ACID COMPOSITIONS 

FIELD OF THE INVENTION 
xhe present invention relates to the field of 
Human and anima! nutrition, and in * ^ 

compositions containing con,ugated Irnoldc 

,CLA> BACKGROUND OF THE INVENTION 

conjugated Unoleic acid (CIA) has become the 
£ocus of numerous research programs «hrch see, to 
capitalize on its nutritional, therapeutrc. and 
pharmacologic properties^ ^ 

The rearrangement of the douor 
acid to conjugated positions has been sho» to occur 
anring treatment with -alysts sucH a . ^ « 
alkali at high temperatures, and during 

,ilv eight possible geometric isomers of 9.11 
Theoretically, eigne p tS.cll; 

10 12 octadecadienoic acid (c9,cll, c9,ti , 
and 10,12 octa t 10,tl2) would 

W.tll, C10.C12; CIO t!2 t!0.Cl2 * 
form from the isomerization of c9,cl2 o 
l ci , A general mechanism lor the 

TtTsTelted that the doubXe bond 

activatrng catalyst^ P ^ ^ ^ £orces 

adjoining carbon are tnen 

are such as to make' the deficient carbon atom 
Tsentially planar, when the system then moves to 

frvrr-pc; set up as a result of tne 
rP lieve these forces sev. 
3 collision, both cis and trans isomers are formed, 

formation of certain isomers of CLA is 

• .11 v favored. This is due to the co 
thermodynamically tavore around 
• /-.f the five carbon atoms »iuu 

r^rnnsr- ^ a - 

^ radical The relatively higher 
,<■ the resonance radical. 

v. n of 9 11 and 10,12 isomers apparently 
distribution of 9.U- anu . - t-h* c9 til or 

results from the further stabilization of the c9.tl 

tl0,cl2 geometric isomers. 


Advances in gas chromatography have enabled 
researchers to precisely determine the isomer 
composition o £ samples of CLA. In he 
M OCS ,4 (111 .1231 C19.T,. it «as reported ^at the 
isomer distribution of a commercral sample o CLA «- 
as follows: 8.10 (14%); 9.11 »0%); 10." (31. . and 
" 13 ,24%, . in another study pubUshed by Chrrstre «t 
appearing in Lipids „<2> -.217-21 ,1.,.). the 

^jfinn nf.a commercial CLA 
following CLA isomer composition ot a 

-o*. Ml tl3 (.74%); tl0,tl2 
preparation was reported, tll.tu 

m .fl%.- t8 tlO (0.46%); cll.tl3 and 
<i ■ t9 til (1-18-s), ii),Liu \ 

1 I 'UM*, c!0,tl2 and tl0,cl2 (23.0%); c9.tll and 
U.cll (29.5%); cS.tlO and tB.dO (12.3%); cll.c!3 
(0 96%); C10.C12 (0.88%); c9.cll (0.88%); and c8,c!0 
(020%) - As can be ,seen from these studies, even 
th ough the formation of certain isomers are favored, 
other isomers of CLA can contribute greatly to the 
composition of alkali isomerized CLA preparations. 

in 1978, researchers at the University of 
Wisconsin discovered the identity of a substance 
contained in cooked beef that appeared to inhibit 
mut agenesis. This substance was found to be CLA. 
Fatty acids with conjugated unsaturate are not 

t f .l. rnw - s diet. However, 
normally constituents of the cow s aieu 

C 9 til octadecadienoic acid is formed in the rumen as a 
first intermediate in the biohydrogenation of linoleic 
acid by linoleic acid isomerase from the anaerobic 
bacterium Butyrivibrio fibrisolvens as reported by 
Kepler et al . . J. Biol. Chem. 241:1350-54 (1966). 

The biological activity of individual isomers of 
CLA has been the subject of some speculation. The 
literature generally suggests that the 
active isomer is the cS.tll isomer produced by 
Butyrivibrio fibrisolvens. For reviews adopting this 
; position, see P.W. Parodi. J. Hut,. 127(6) :105S-«0 

(1997). M. A. Belury. Nutrition Reviews 53(4):83-9 
(1995) Further data supporting this assumption 
appears in Ha et al . . Cancer Res., 50,1097 (1991). 


There, the researchers conducted Labeled uptake stupes 
which indicate that the 9,11 >so«r appears to be 
somewhat preferentially taken up and >nco rpor abed into 
the phospholipid Eractron oE animal trssues. ano to 
lesser extent the 10,12 isomer. 

The biological activity associated wtth cbA xs 
diverse and complex. At present, very little rs known 
UiVC f ru ^Ithouqh several 

about the mechanisms of action of CLA, althoug 

preclinical and clinical studxes in progress are Ixxely 
to shed new light on the physiological and bxochemxcal 
m odes of action. The antxcarcxnogenxc propertxes of 
CLA have been well -documented. Administration of CLA 

rnmnroaenesis, as demonstrated by 
inhibits rat mammary tumorogenesxs, 

Haetal., Cancer Res.. 52-,2035-s (1992). 

Cancer Res., 50:1097 (1990), reported similar results 

•n a mouse forestomach neoplasia model. CLA has a so 

been identified as a strong cytotoxic agent agaxnst 

target human melanoma, colorectal and breast cancer 

Uns in vitro. A recent ma.or review article 

the conclusions drawn from individual studxes. See Ip. 

Am. J. Clin. Nutr. 66(6) :1523s (1997). 

Although the mechanisms of CLA actxon are still 
obscure, there is evidence that some component(s) of 
the immune system may be involved, at least xn vxvo^ 
0 S Patent No. 5.585,400 (Cook, et al . ) discloses a 
method for attenuating allergic reactions in anxmals 
mediated by type I or TgE hypersensitivity by 
administering a diet containing CLA. CLA xn 
concentrations of about 0.1 to 1.0 percent wa . also 
shown to be an effective adjuvant in preservxng whxte 
blood cells. U.S. Patent No. 5,674,901 ^'" ^ 
disclosed that oral or parenteral admxnxstratxon of CLA 
in either free acid or salt form resulted xn elevatxon 
in CD-4 and CD-8 lymphocyte subpopulations assocxated 
with cell-mediated immunity. Adverse effects arising 
from pretreatment with exogenous tumor necrosxs factor 
could be alleviated indirectly by elevation or 

„f levels of CD-4 and CD-8 cells xn anxmals 
maintenance of levels ol 
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• • ^ pinallv U.S. Patent 

to which CLA was administered. Finally, 

to wnicn ff of cLA in preventing 

No 5,430,066 describes the effect or 

. hr loss and anorexia by immune stimulation. 
" Apar t from potential therapeutic and pharmacologic 
of CLA as set forth above, there has been 
applications of CLA a set nutrit ively as 

much excitement regarding the use of 
a dietary supplement. CLA has been found to exert 
profound generalized effect on body -position^ in 
particular redirecting the partitioning of fat and ean 
Tissue mass. U.S. Patents. S.554,646 (Coox. 
discloses a method utilizing CLA as a dietary 
supplement in which pigs, mice, and humans were fed 
Jets containing 0.5 percent CLA. In each species a 
significant drop in fat content was observed with a 
concomitant increase in protein mass. It is 
cresting that in these animals i™^^ 
acid content of the diet by addition of CLA ^suited 
no increase in body weight, but was associated with a 
redistribution of fat and lean within the ■ 
mother dietary phenomenon of interest is 
CLA supplementation on feed conversion. U.S. Paten 

,„ v, „ t a i ) provided data showing that 
5 428,072 (Cook, et al . ) provx 

• f riA into animal feed (birds and 
incorporation of CLA into anx.ua 

• a th P efficiency of feed conversion 

animals . 

The potential beneficial effects of CLA 
supplementation for food animal growers is apparen^ 
Wh at is needed is a determination of what the actual 
"Logically active isomers are and the appropriate 
ratios in which these isomers should be utilized. 

SUMMARY OF THE INVENTION 
The scientific literature suggests that the active 

4« the c9 til isomer. However, as shown 
, CLA isomer is the c9,tll isomers has 

herein, an enhanced ratio of 10,12 to S,u 
n;°— effect on rhe hiolooica! aetiv ty of OA 
preparations. Therefore, it is ,n ob,.ot of the 


I 


present invention Co prov.de compositions contarninj 
C„ isomers in biologically favorable ratios^ t is 
al so an object o£ tHe present invention to p.v ^ 

mecho ds for using ^olosically 
ln blol ogica, ay avor a ble r at OS. ^ ^ ^ ^ 

active isomers in enrn-ncu 
the desired biological effects. 

accordingly, the present invention proves a 

. , • ip,r acid composition comprising 10, 1^ 
conjugated Unoler -a C P ^ 

, jinoleic acid a ' ; ^ ^ conjugated 

tl0 .e« conjugated Unoler ^ 
linoleic add. in a ratio or g 

preferably in a range of about 1 £ ^ 
conjugated linoleic acid composition pro 

5 be part a daily ration for a human or antral diet. 
daUv ration comprises a vehicle having a liquid 
comP onent. The liquid component contains 

.01 to 10 gram equivalents of 10.12 conjugated 
Unoleic acrd, preferably t!0.cl2 conjugated linole. 
acid Alternatively, the invention provides 
20 I posrtion containing or comprising 

vomers, the isomers being ^"^"^^^^ 
or comprising a mixture of greater than 90 percent 
tio.cu and C..U CLA isomers. Preferably, the 
25 isomers are present in a ratio of about greater than 
-i o i in favor of tl0,cl2. 

1.2:1 in favor provides a conjugated linoleic 

The invention also prov 
ac id composition containing or comprising at least 
percent conjugated linoleic acrd isomers The c« 

characterized as containing greater tna. 
30 of a m «ure of t!0 . cl. and c 9 . tl! Isomers . 

Preferably the ratio of these isomers is greater than 

— * ««* ° £ the ^^prirnt invention find , 
The compositions of the presei 

35 .ide variety of nutritional, therapeutic = and 

. i These uses include: tne 

Pharmacological uses. inese 

rrction If body fat in animals increas ^ 
ma ss in animals; increasing feed efficiency 
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reducing body weight in humans. """/^ 
actions in animals; preventing weig * 1~ ~ M 

ct-iTT.nVation in animals; elevatiny 
xmmune stimulation . reasing the mineral content 

c-ell counts in animals; increasing 

nreventing skeletal abnormalities 
of bone in animals; preventing sterol 
in animals; and. decreasing the amount of cholesterol 
in the blood of animals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig 1 is a plot of a logarithmic regression 
analysis' of three separate studies comparing the ratio 
of the 10.12 and 3,11 isomers of CU, to percent 

reduction backfat in hogs. 

Fig 2 is a plot of a linear regression analysis 
of three separate studies comparing the total 

hogs to percent reduction backfat. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

coc of CLA have been well -documented in 
Various uses or nave ~ 

■ lifprature These uses may 
the patent and scientific literature 
be divided into two general eategor.es. The first 
category is the use of CLA nutritively as a dietary 
supplement. The second category is therapeutic and 
pharmacological uses. 

U s. Pat. Ho. 5,554.646 (Cook et .1.). 
incorporated herein by reference, discloses the use of 
Z L reducing body fat in animals. In this method, 
rife and effective amount of CLA sufficient to cause 
reduction of body weight is fed to the animal. Mice 
s Id a diet containing 0.5, CLA had a total fat content 

It the end of feeding that was significantly lower than 
the fat content of control mice fed a diet containing 
0 5 * corn oil. The exact amount o£ CLA to be 
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vwu, fat depends upon the 
administered to reduce body fat P^ ^ ^ ^ 

animal, -the form of CLA emp oye . ^ 

The amount generdu-y 
administration The ^ anima l'» body weight. 

0.001 g/kg to about l g/ 9 aUy range fr0 m about 

Pharmaceutical amounts wil g qq ^ q£ 

lf000 part s per million (PP*)- ^ ^ ^ of 
CLA of the human s diet. crlCical because CLA 

the amount to be employed is ^ ^ ^ ^ ^ 
is relatively nontoxic. ^ These 

, m ay also be prepared m - v.rx.ty ^ ^ ^ 

includ e nontoxic r ^^ l diluent and active 
combination with a P ed dire ctly into 

esters. CLA may also be ^ ^ human so that CLA 

animal feed or food to be ^ ^ ^ ^ ^ by weight 

. 5 comprises approximat ely_ ' This patent also 

of the animal's or human s fo die t with 

dis closed - 3^-0 ^ an animal and 

n a mav serve to presto 

Y ,„ „, 0 tein in an animal. 

Co increase muscle protei disclosed in U.S. 

Another ^""^ ~ The re. feeding a 

M*. »o. 5.<28.0« (Coo* e al^ # ^ ^ „ 

sa£ e and e£feccive amoun . of C .„ ^ 

enhance weight 9 »» » i supplemen ted with 0.5% CIA 
Groups of chicks fed a dret supp ^ ^.^ 
25 demonstrated equivalent - 9 ' ciA _ £ed chioks 

£ed o.SV Unol* J^^X-re 9 chicks fed 0,v a* 
consumed less food. Fur endotoxin demo nstrated 

an d ^-^ ntl J,Thicfs fed control diets either lost 
weight gain, while chic* £ results 
30 weight or gained ver, little q ^ and 

uere se en in rats Guid elines £cr 

" bbitS » . -d or included in the diet are 

;r„irca 0 i t^hie ai-x— - - 

35 5 ' 554 ' 646 '. have al so demonstrated that CU> may be 
studres have als ^ ^ In . 
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in 1997 , che diets of 20 healthy individuals were 

suppl emented with either 3 9»s of a CI* »'"»« 

g m s of a placebo. The group ted chA experienced bo h a 

decrease in body weight and body £at P erce„ta 9 e whrle 

the group fed the placebo experienced an rncrease x» 

bod y weight and body fat percentage. 

WO ,7/«2 3 0 discloses a method tor -intarnxng an 

existing level of body fat and/or body werght . The 

daims of that patent rely on an anecdotal _ 

uncontrolled study wherein CLA was consumed by a total 

of 3 individuals- , An ru , q 

r-T a „cp have focused on CLA s 
Other patients on CLA use nave lu 

nq p at No. 5,585,400 (Cook 
role in immune response. U.S. Pat. no , 
Z\l . , herein incorporated by reference, discloses a 
.ethod for attenuating allergic reasons in anr.aU 

.a hv Tvoe I or TgE hypersensitivity by 
mediated by Type or g y aisQ 

^iniqterinq a diec containing CLA. mis p* 
administering concentrations of about 

discloses administering <~iiA m 

„ , ot to preserve numbers of white blood cells. 
Th tudies disclosed in that patent utilUed a guinea 
pig trachea allergy -0*1. wuinea pigs were fed 0.25. 
CLA or control diets for two weeks, then in—zed with 
ovalbumin on weeks two and three for hyperimmumzat ion . 
I superfusion model system was used to deterge if 
feeding CLA had any effect on the allergen- induced 
tracheal contraction. Tracheae fro» guinea ptgs fed 
CI* were more stable in the superfusion system than 

were -„ inea pigs, when allergen was 

tracheae of control -fed guinea pigs 

,-rachea less traecheic 
infused over the guinea pig trachea. „.. £ed 
contraction was observed in the tissue of the CIA fed^ 
animals. The white blood cell count of animals fe ^CLA 
„as elevated as compared to control animals. the CLA 
f.d animals having a white blood cell count of 3.5 x 
10 . ./- 0.6 as compared to 2.4 x 10< ./- 0.3 for the 

r control animals . 

The use of CLA to enhance growth and prevent 
anorexia and weight loss due to in^une 
{e g endotoxin exposure) and the adverse effects of 
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TT-i) was disclosed in U V S. 
catabolic hordes (e.g.. IL l> wa incQrporated 
Pat. No. 5,430.066 (Cook, et al - ) . here 
bv reference. Chicks fed a diet of 0.5. and 

rha llenged by endotoxin injection 
subsequently challenged Y q1 ^ 

exhibited weight gain while chicks tea 

exhiD * following endotoxin exposure. 

failed to gam weight following 

Similar results were obtained in rats fed 

. ■ n 5* CLA as compared to animals fed a 
containing 0.5 CLA a P p ions and dosage 

* r\ CD 8 cell levels and to prevent or alleviate 
CD-4 and CD-B ceix 

the adverse effects on the animal caused by the 
ls production or exogenous administration of tumor 
15 producti consisting of 

necrosis factor (TOFI by e££ect ive amount 

administering to the anrmaX a safe an ^ 
of CLA were d.sclosed rn U.S. Pat^ ^ 

i * hprein incorporated by reterem-e 
et al.). herein i P ^ subsequent i y 

fed either a control diet or ^ 

challenged with injections of TNF M 

less weight than the control ic« ^ ^ with a 
t , » CLA diet and subsequently chalieng 
fed a 0.5. CLA di attenuate d fowl pox virus 

wing web inoection of live «*«. 
25 g ained more weight than chicks fed a ~t«l^ 

t„ the 0 5% CLA diet demonstrated a markedly 

Chicks fed the 0 5 ^ ^ 

enhanced percent of CD 4 ana 

chicks fed a control diet. (Lie vense. ' 

European Patent Application 779.033 A1 
30 et al.) . herein incorporated by reference, discloses 

30 I use of CLA for improving blood UP^ P^. 

Briefly, hamsters were fed diets containing CLA 
Brieiiy. t rialvceride in the form of a fat 

incorporated „ ,0 * ^ calories o£ their 

?T Hamsters fed CLA exhibited , decrease in total 
" tholest"::. a decrease in HDL cholesterol, and 
decrease in LDL cholesterol . 
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CLA has also been demonstrated to a££eot bone 
deposition, as repotted In PCX Publications « 9 e/0S3l 8 
,Cook. et al... and WO *8/053 19 <Cook et .1 , both 
^corporate* herein by reference. Chicks fed a diet 
containing 0.1875V. 0.375V. or .75* o£ the diet, 
exhibited a substantial decrease in skeletal 
ab „om,aUties as compared to chicks receiving * .OA in 

^hn,-ic=! fed a diet containing 
their diet. Furthermore, chicks fed a ^ ent 
0 5% CLA exhibited on increase in bone mineral content. 

Other patents describe various formulations of 
CLA . European Patent Application EP779033 Al disclose 
an edible fat spread containing 0.05 to 20% (by weight) 
conjugated linoleic acid residues. There, a 
commercially-available mixture of free fatty acids 
Having a linoleic acid content of 95.3% was 
to alkali isomerization with NaOH in ethylene glycol. 
The free fatty acids were incorporated into 
triglycerides by mixing with 10 parts palm oil and 
lipase. The mixture was stirred for 48 hours at 

, • a nrl free fatty acids removed. Seventy 

and the lipase and free tatty 

parts of this composition and 29 parts water, 0.5 parts 
They protein powder, 0.1 parts salt, and a small amount 
of flavor and citric acid (to obtain a pH of 4.5) were 
combined and processed to produce a fat spread^ 
Other dietetic foods containing a safe and 
effective amount of CLA are disclosed in PCT 
Publication WO 97/46118 (Cook, et al.) herein 
incorporated by reference. There, a liquid ^ etetlC 
food for parenteral administration to humans containing 
emulsified fat particles of about 0.33-0.5 micrometers 
in diameter is disclosed. The emulsion cent. - .5 
mg /gm to 10 mg/gm of CLA or alternatively, 0 3. to 100 
CLA based on the food lipid or 0.03 gm to 0.3 gm CLA 
per 100 calorie serving. This application also 
discloses a baby formula containing similar amounts of 
CLA along with 2.66 gm of protein. 5.46 gm of fat. 10.1 
g. of carbohydrate, 133 g. of water, and vitamins and 
minerals in RDA amounts. Another example of a low- 
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t ^prpric product useful as 

hi9h ; Pr °r Us Tupple-nc oontains OA at COS, to 
disclosed. This supp ^ by „ 3% to about 

about 5% by weight o£ the P „ 03 to 0 .3 gn, CLA 

10 0% of the lipid P«sent or about 

per 10 . calories. * of egg -hit. 

rep T n T;:cr" a 3 c : —at. S uc h as 
r^oi^: :r r „statoh. 9 » - - — 

and minerals in RDA amounts. al . ation8 enriched 

In the present invention pre a at ons ^ 

£ or either the 1. . » »£ applic ations 

pre£ erab!y ""^^reparations of the ,.11 
described above. En rxche P P (staCe 
isomer are available con»erciall 
college, PA) . CLA preparations enriched 

„.cl 2 isomer may Preferably be i» 
crale aas chromatography, as is 
preparative scale gat. 

the art ' u recovered, contrary to most 

The inventors have discover • active 

curr ent ^^J^'^o.L corner of OA. 
CLA isomer may actually ^ ^ 

In the P--- p — ; t he -I of tXO.e* to cS.tll 
vomers, ^J^J^ supplements and animal 
xsomers. added to desir able nutritional, 

feeds is controlled to pro q q£ 

therapeutio and phar^colc, ,1= e ^ q£ the 
, rt io i-/-, 9 11 isomers, most prei.<= 

10.12 to 9,ii i llt iiized is about greater 

tl0.cl2 to c9.tH isomers, utilized 

ot- nreferably between about 1-^-J- 
° tha " Is non tills, the upper li.it of the ratio 

Th xo f2 to , . n iso-rs is not important 
o£ the 10.12 to elic eeding the 3:1 ratio 
However, it is «P e « e relati vely minor additional 
threshold will i \ nri y che a 10.12 O* "Ul 

„ benefit, however exceed u . maxiroum 

be efficacious at level*, 
observed effect. 
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The compositions of the present invention are 

pre£er abfy formulated by combining 

* no cl2 isomer with either an 

preparation of the tlO.cl ^ ^ ^ ^ 

enriched preparation of the 9 11 each 

. -^n nroduced by alkali isomerization. 
preparation produced oy isome rs is 

case, the enriched preparation of the 
added so that the desired ratio of 10.12 to 9 1 

. achieved. The isomer composition of the 
isomers is achieved „ rP f er ablY be confirmed by 

various CLA preparations may preferably 
gas chromatography, as is known in the art_ 

. the 10.12 isomers may be provided 

I ZZ on in a vehicle with a Upid component 
as a daily ration in equiv alents o£ 

containing or comprising 9 „ 

the 10 12 isomers, most preferaoiy u 

I , of the tlO cl2 isomer. Gram equivalents 
equivalents of the tlO. isome rs provided, 

t-hat- the total amount of 10,12 isomei f 
means that the touc* 

irrespective of other isomers present, is from 
irrespecui , isomer present may be 

in arams The amount of 10,12 isomer t> 
10 grams. x ratlo of 

chat amount which resets „ ^ are 

abont greater che intak . may 

provided as part of a daily ^ ^ 

— —cot the 

day ' • p , he nresent invention may also 

The compositions of the present 
„ k e the fori of a bulK product for sale in commerce^ 

bl « product contains or comprises « ^ 

T r^^'a » of t».c» and C.m 

' tha " rs "preferably these facers are provided fn a 

- r^LT-^l products 

, r h rs1"erds dl la„ dietary sapient s. and 

* x_ _ Those products will oe 
human food products. Those p 

compositions containing or comprising 

isomers characterized in containing greater 
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nf tl0 C 12 and c9,tll isomer?-, 
percent of a mixtur «^ ^ in . ratio of 

Preferably these « are p ^ ^ ^ 

greater than about 1.2-1 in -i o 1 to 3 " 1 - 
preferably in a range of ^ _ inventlon wlll 
The compositions of the presen 

■ . of uses These uses xnclude: the 
have a varrety of uses. , ncre asing muscle 

e wix/ fat in animals; increasmy 
reduction of body fat 1 efficiency in animals. 

imBUne s ti »uiation in --;; as f;;; c he 9 minecal „ 

Mt s in anrmals; no ^ abnornallties 
of bone in anrmals. preven g ^ cholest „ ol 

in animals; and, decreasing 
in the blood of animals. In each case, c 
includes all —Is including humans. F> 

x 2 isonters , ro ost 
dosages and ratios or „. iliz ed for each 

preferably the CIO cl, somer - 1 « 

plication are Che same as desc^ ^ ^ ^ ^ 

DetiVa ; iVe the present invention. The OA may - 
be utilized xn the present For example, the 

£ree or hound throug ester l^J- ^ 
CUi may he provided u the be partially 

OA triglycerides^ The t » ^ ^ 

or wholly comprised of CI* ^ ^ o£ a 

h „ vton . Furthermore, the cm may 

backbone. po tas sium or sodium salt. 

non-toxic salt ch emically equivalent 

„ hi ch is formed by react , ^ ^ ^ a 

. - « -» — - - - 

'^^^^-^-i- is oral 

The preterre citable carriers such 

Th e CUf may he — a^ \n caMets, capsules, 
as starch, sucrose or lacto ^ ^ 
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intestine but not in the stomach is cellulose acetate 

phthalate . . 

The CLA preparations may also be provided as 
supplements in various prepared food products. For the 
purposes of this application, prepared food product 
means any natural, processed, diet or non-diet food 
product to which CLA has been added. The CLA may be 
added in the form of free fatty acids or as an oil 
containing partial or whole triglycerides of CLA. 
Therefore, -CLA may be directly incorporated into many 
prepared diet food products, including, but not limited 
to diet drinks, diet bars and prepared frozen meals. 
Furthermore, CLA may be incorporated into many prepared 
non-diet products, including, but not limited to candy, 
snack products such as chips, prepared meat products, 
milk, cheese, yogurt and any other fat or oil 

containing foods. 

CLA is also susceptible to oxidation. Therefore 
it is desirable to package CLA for human use with 
suitable antioxidants such as lecithin, tocopherols 
ascorbate. ascorbyl palmitate or spice extracts such as 

rosemary extract. 

Currently, most CLA is manufactured by the alkali 
isomerization process. An oil containing a high amount 
of linoleic acid such as sunflower oil. evening 
primrose oil or saf flower oil is reacted in an inert 
nitrogen environment with potassium hydroxide and a 
solvent such as ethylene glycol at about 180°C for 
about 2.5 hours. The reaction product is acidified and 
extracted with hexane. and the hexane removed by 
vacuum. For a complete description of the production 
of CLA by alkali isomerization, see U.S. Patent 
5 554 646, incorporated herein by reference. Most 
preferably, the CLA may be produced by the continuous 
flow alkali isomerization process described in U.S. 
Patent 4,164,505. incorporated herein by reference. 
The reaction product obtained from these processes is a 
mixture of CLA. linoleic acid and the other fatty acids 
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•n rpnprallv, the amount of £LA 
£ou „d in Che source sun£1 ower oil is 

derived fro™ alkali 1 0 7 rl ""°" acid product . 
about 60% of the total free fatty P 

« M method of producing a P"P a «"°" 

n r: -o^c ~« ~»r ning 

oil i ncubated with the „icroor,anis m 
Lrisolvens. a. fibrisolvens contai, ,3 an a - c ... 

isorcerase which converts linoXeic acid into 

trans -11 CLA. 

EXAMPLES 

—"„«« „„.,... ...... »• — ™r".:r 

... ............ » •» • x 

v. „ f. Briefly, eight replications of five 

back fat. Briefly. 3 o£ 

littermate barrows with an averag 

26 3 kg were allotted randomly to mdivldual pens^ 
orgs were fed for an average of 93 days and had an 

ioht of 116 kg at slaughter. The group fed a 
average weight of Kg decrea se in back 

diet o£ 0.5% CIA experienced a 10.3. deer 
««. ^though not initially published, the OA 
utilized in the diets contained a ratio of 10.12 

jl—I ^conducted * researchers at 

— — ~ ^1 ^ "r^^^ an 
Animal Science Meetings, 36 crossb 

initial weight of 83 lbs. were fed a diet 
5 " : o"o% ol. ihe average ending weight was 
. „ 0 ibs The barrows fed diets 
approximately 230 lbs. de crease in back fat 

containing CLA experienced a 7.2. decreas 
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• f 10 12 to 9.H isomers of CLA in the CLA 
The ratio of 10.12 to 

util ize d in this -p;;7;;; t as unpublished , 24 ^ 

In another ^ ^ ^ fed a diet 
with a beginning weight of 9 ^ 

...» CLA or a control diet, 
containing CLA Hogs fe d CLA 

fed to an ending weight of leg. ^ q£ 

* 13 7% decrease m back rat. 
experienced a 13.7 expe riment was 

10,12 to 9,11 isomers of CLA in tn 

1 - 16:1 " , in 12 to 9 11 vomers of CLA utilized 

Th e ratio of 10.12 to ' percent 
of these studies was plotteo. ay 
in each by logarithm ic 

.eduction ^ fat a are presented in Pig. I- 

regression. The resui to 
These resuits indicate that as the ratio ^ 

pta increases, the percent 
9fll isomers of CLA in prep arations of 

back fat also increases. Ther ^ ^ 

CLA containing a ratio of 10,12 

about 1-2-.1 are ^f^' ^ ^ ^ ^ 

The total amount of 10.12 ^ ^ 

loo effect backfat deposition. Tne p 

in the diets was plotted against percent 
isomers in the diet ar regresS ion. 

eduction backfat and analyzed V ^ 

The results - P^^-J^ a l ount of l0 .12 isomers 
demonstrate that as ^ ^ e£fect 

in the diet i-- aS a e t S ; s ba f C o k r fa isomer ratio . However. 

isomers. It is po* k d any effect 

• ,.U - -et = :r - a : t/ 10 . y i2 in the 

relating to the mcreasing P £or the 10 .12 

diet . When a preparatron o ^ e ^ ^ ^ 
isomer is utilized, it is e p 
wi ll be comparable to the ratio results. 

35 

EXaJBEU_a f ic literature indicates that either 

The scientific literatu ^ 

the biologically active isomers of CLA 
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15 


rhat'c9 til CLA is the biologically 
identified, or that c^ ^ , the 

active isomer. Base ^ ^ acClve 

inventors believe that th ^ . 

isomer. Therefore, the effect of ^ 

ratios and amounts of CLA isomers to 

ratios an tl0 ,cl2 isomer is the 

to demonstrate that the , Qf 

• , '^iw active isomer and that 
biologically acciv d to pro duce 

tl ..c» to - ; «-^„ a totai <* VS 

mice art <a n Eacn 

with 2 pens per treatment. 3 «•« P d block 

treatment is assigned to pens n a r 

-* and mi r::r: y a :rr: ^ ^ or 

treatment groups are preparations 
containing varying a - a < ^ ^ ^ 

o£ a* enrrched o tt ^ ^ ^ _ The 

total duration of tne 

^ ar-P aS follOWS: 

treatment groups are as 


in 12* 9 . 11 * 


20 n o 

1 


2 
3 
4 


0.1% 0 
0 


25 5 n o.2% 


6 

7 
8 
9 


0.2% 0 
0.4% 0 
0 


0 

0.1% 


0.4% 
0.2% 


0.2% 

io °* 4% °' 2% 

30 ' ' n o°< 0.4% 


12 
13 
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11 °' 2% 

0.2% 0- 2% 

0.4% 0^ 4% 
* % of isomer in diet, based on total 

calories. 

~* t-Vi<* trial, mice are 
t-he initiation of the tric*x, 

P "°' ' " period ot two days. The mioe are 
acclimated for a perxuu 
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selected on the basis o£ comparable size and general 
cod health at two days post -acclamation Mice . rch 

„f ninpss or abnormalities are 
show definite signs of illness or 

eliminated from the study. Treatments are assigned by 
random blocK design. Body weight will he recor d 
weekly . Each mouse is analyzed for total 
..her extraction at the end of the study. Final data 
ether extracuiu final body weight 

is expressed as the average gam and final bo y 
for each treatment group as well as total body fat . 
Statistical analysis is performed by AKOVA utilizing 

SAS ' The results will show that as the total amount of 
t 10,cl2 CLA and the total ratio of tl0.c!2 
isomers of CLA increases, percent body fat will 

nrf rate of gain will increase as compared to 
decrease and rate or 

the control diet. 


1 preparation of CLA enriched for the 10,12 isomer 
was prepared by preparative scale gas chromatography. 
The resulting product was analyzed by gas 
chromatography. For recent descriptions of gas 

cn y . . fnv . identifying CLA isomers, see 

chromatography methods for identityi g 

Christie et al . , JAOCS 74 (11) :1231 (1997) C *x.t«£ 
al Lipids 33(2): 217-21 (1998), Sehat et al- Lipids 
33 W 217-21 (1998), and Marcel 8.F. Lie Ken axe and J. 

• „ (in)- 1019-34 (1997). The foregoing 

Mustafa, Lipids 32 (10) . iua» 

references are herein incorporated by reference. The 
g as chromatography conditions were as follows: 

System: Perkin-Elmer Auto System 

injector: Splitless at 240°C 

Detector: Flame Ionization Detector at 280 C 

r-nr-r-i f>r - Helium 
, C c :Ln ; »COT Fused Silica 0.3S »« XiOOM. CP-SL 

88 for FAME, DF 0 . 2 

m 80°C (0 min.) increasing to 220°C at 10°C 
Oven Program*. bu ^ vu ihj.«.* 

per min. and held at 220°C for 10 min. 
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Ml results are expressed as the relative peak 
area percentage. The results o £ the analysis were: 


10 


Isomer 

Area(%) 

C16 :0 

2.01 

C18 :0 

0.57 

C18:l 

0 .26 

c9,tll 

1.61 

tlO,Cl2 

92 .75 

t9,cll;tlO # Cl2 

1.16 

Unidentified 

1.64 


Total 100 -° 
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